There is widespread concern that corporate boards do not sufficiently punish chief executive officers (CEOs) for poor performance.
Introduction
There is widespread concern that corporate boards do not sufficiently punish chief executive officers (CEOs) for poor performance. This may be caused by CEO entrenchment where boards retain chief executives who shareholders would rather see fired. Board effectiveness in ousting CEOs may be affected by chief executives who also chair the board (CEO duality) or influence the succession planning process. Empirical research shows that CEO turnover is less sensitive to poor stock returns when firms have dual CEO-chairs (Dahya et al. (2002) , Goyal and Park (2002) ), and that the likelihood of turnover decreases when firms have no succession plan and no heir apparent is available (Naveen (2006) ). Accordingly, corporate governance rules were established to encourage boards to separate the chief executive role from the chairperson 1 and to introduce succession planning procedures 2 . However, an important issue with these studies is that they generally rely on variation in corporate decision variables, which is unlikely to be random. In particular, endogeneity in chair independence and succession planning cannot be ruled out and standard regression results may be biased.
In this article, I explore how chair independence and succession planning affect CEO turnover by improving corporate governance and reducing entrenchment. I address concerns regarding simultaneity and omitted variables in chair independence and succession planning by using a trivariate probit system to estimate the effect on CEO turnover. Firms execute their succession plans by appointing an heir apparent to the board of directors, usually a separate President, Chief Operating Officer, or Vice Chair. I find that such succession planning increases the probability of CEO turnover by at least 20%. When there are no succession candidates some chief executives are retained even though shareholders may prefer to have them replaced. Succession planning therefore seems to reduce CEO entrenchment by eliminating a friction to turnover.
The trivariate probit system permits a chair independence effect on succession planning and I find a significantly negative correlation. This may be caused by the common relay succession model, where CEO duality (no independence) coincides with an heir apparent (succession planning). The overall effect of chair independence is therefore negative and reduces the likelihood of CEO turnover by 4%. This unexpected result may arise because the positive effect of improved monitoring by independent chairs is exceeded by the frictions arising from fewer relay successions. Chair independence does not seem to reduce CEO entrenchment enough to compensate for the reduction in heirs apparent by barring relay successions.
I address concerns regarding unobserved managerial ability by selecting samples of natural retirements and forced turnover. CEO ability cannot be directly observed, but corporate boards learn it over time until it becomes a known quantity (Taylor (2010) ). CEOs who survive board scrutiny until retirement age are therefore likely to have high average ability while CEOs who are forced to leave earlier most likely have low average ability (Fee et al. (2010) ). I find that coefficient estimates are consistent across these samples and conclude that a bias caused by unobserved CEO ability is unlikely.
This article supports corporate governance rule changes that enhance succession planning but provides no evidence for policies that promote chair independence.
The literature on CEO turnover is well established and rooted in corporate governance theory. According to Jensen and Meckling (1976) , Fama (1980) , and Jensen and Ruback (1983) , agency theory predicts that the separation of corporate ownership from control encourages managers to maximize private benefits and decrease shareholder value. Such managerial behavior is typically blamed on the unwillingness or inability of corporate boards to effectively exercise their role as shareholder representatives. Fama and Jensen (1983) show that ineffective corporate governance emerges from boards dominated by firm managers. Weisbach (1988) observes that manager-dominated boards are less likely to dismiss CEOs for poor firm performance. Chair independence has come under particular scrutiny. Agency theory suggests that chair and CEO roles be separated in order to increase board independence and enable better oversight. Consistent with agency theory, Goyal and Park (2002) and Dahya et al. (2002) show that chair independence increases the likelihood of turnover with respect to firm performance. Parrino (1997) suggests that firms evaluate trade-offs in turnover and succession decisions. The potential benefit of replacing a chief executive with a successor increases with the expected improvement in match quality between firm requirements and executive characteristics, but decreases with uncertainty in measuring these characteristics and fixed costs of CEO turnover. Taylor (2010) shows that corporate boards learn unobservable CEO ability over time until it becomes a know quantity. Vancil (1987) focuses on CEO succession planning and finds that relay successions are a common pattern. The firm selects an heir apparent several years before the CEO's anticipated retirement date, the heir apparent and outgoing chief executive work together until the CEO leaves, and the retiring CEO remains chairperson for a few years before also transferring chairmanship to the successor. Dual CEO-chairs are therefore a normal stage during the common relay succession cycle. Naveen (2006) revisits succession planning and finds that many U.S. firms use a relay process for inside successions. The departing CEO's age also plays an important role in top executive changes. Murphy (1999) documents that most CEO turnover relates to natural retirements.
This article is organized as follows. Section 2 develops testable hypotheses. Section 3 discusses the empirical strategy. The sample and de-scriptive statistics are presented in Section 4. Section 5 shows the main results, and Section 6 concludes.
Hypotheses
Corporate governance theory suggests that chair independence reduces CEO entrenchment and therefore has a positive effect on CEO turnover. Empirical research shows that succession planning also has a positive effect on CEO turnover. However, chair independence is related to succession planning and therefore has an indirect effect on CEO turnover as well: relay successions require both an heir apparent and a dual CEO-chair, who remains as dependent chair after the turnover event. Since chair independence rules out the relay succession model, there may also be fewer heirs apparent and less CEO turnover. Any positive direct effect of chair independence on CEO turnover could therefore be countered by a negative indirect effect from less effective succession planning.
I motivate the test hypotheses for the effect of chair independence and CEO succession planning on turnover as well as their interaction. There are three hypotheses for testing how chair independence and succession planning, both directly and indirectly, affect CEO turnover.
Direct Effects (DE)
Chair independence decreases entrenchment. The dual role of a CEOchair creates conflicts of interest. Such conflict may arise because incentives to remain CEO are strong and can lead to entrenchment. As chairperson of the board, CEO-chairs may be able to influence the board in their own turnover decisions as well as influence the board's succession planning process. Chief executives usually have superior information regarding candidate ability. CEO entrenchment strategies to delay turnover and succession may include, for example, downplaying candidate ability or ousting an heir apparent. Separating the chairperson from the chief executive role eliminates these conflicts of interest.
DE1: Chair independence makes CEO turnover more likely.
Succession planning facilitates inside successions. Firms engage in succession planning in order to facilitate managerial successions. An heir apparent is typically a firm insider and designated successor to a retiring chief executive. The absence of an heir apparent leaves only other less suitable inside or unknown outside successors, which might be more costly and risky. Succession planning that produces an heir apparent should therefore increase the probability of turnover. DE2: Succession planning makes CEO turnover more likely.
Indirect Effects (IE)
Relay successions require CEO duality. Relay successions are characterized by chief executives taking the chairperson role and by boards selecting an heir apparent prior to the management transition. The promotion of chief executives to dual CEO-chairs typically takes place before the appointment of the heir apparent. CEO duality usually precedes heir apparent in the relay succession cycle. Since chair independence rules out the relay succession model there may also be fewer heirs apparent.
IE: Chair independence makes succession planning less likely.
These three hypotheses provide tests for both the overall effect of chair independence on CEO turnover (DE1) and the indirect effect through the succession planning channel (IE and DE2). These tests can be used to disentangle the direct and indirect effect of chair independence on CEO turnover and show which dominates.
Empirical Strategy
Measuring the effect of chair independence and succession planning on CEO turnover is a challenge. The firm's decisions on chair independence, succession planning, and CEO turnover are made simultaneously. For example, if a firm decides to use the common relay succession model (Vancil (1987) ) then its succession planning, chair independence, and CEO turnover are affected at the same time: an heir apparent is selected, the incumbent becomes dual CEO-chair, and a target date is set to pass on the CEO title to the successor. Simultaneity can therefore lead to endogeneity and inconsistent estimates.
Unobserved variables may also create endogeneity problems. For example, CEO ability is difficult to observe but influences chair independence and succession planning: a low ability chief executive is more likely to face an independent chair and be replaced by an outside successor. Unobserved ability can therefore generate further inconsistency.
The empirical approach must therefore address endogeneity from both simultaneous and unobserved variables. This problem lends itself to simultaneous systems estimation. My empirical strategy is therefore to estimate a recursive and fully observed system of seemingly unrelated regression (SUR) equations.
Following this general approach, Naveen (2006) uses a bivariate probit regression to estimate the effect of one endogenous variable, succession planning, on CEO turnover. However, the relay succession model is also characterized by CEO duality, which is not part of her analysis. Therefore, I introduce a second endogenous variable, chair independence, in order to better incorporate the effect of relay successions.
The resulting recursive trivariate binary choice model can be specified as a system of SUR equations:
(1) 
where 1[ ] is the indicator function, X is a matrix of controls, ρ ij reflects the correlation between the error terms ε i and ε j , and the dots refer to symmetrical elements in the lower matrix part.
Stage one (Eq. 1) defines the endogenous binary choice variable chair independence. If the chair of the board during year t is neither the current nor a former CEO of the firm, then the chairperson is independent and ChairInd t is set to 1. Z 1 and Z 2 are instruments.
Stage two (Eq. 2) defines the endogenous binary choice variable heir apparent. If the board of directors during year t includes a President, Chief Operating Officer (COO), or Vice Chair who is not the current CEO, then the firm has a succession plan and HeirApp t is set to 1. Z 2 is an instrument.
Stage three (Eq. 3) defines the endogenous binary choice variable CEO turnover. If the CEO changes during year t, then the firm experiences a CEO turnover event and Turnover t is set to 1.
The SUR system is recursive because in each stage the endogenous variables of previous stages appear on the RHS: chair independence is an explanatory variable for heir apparent, while both chair independence and heir apparent are explanatory variables for CEO turnover. The SUR system is also fully observed: the endogenous variables on the RHS (Eq. 2 and Eq. 3) are actual observations and not estimates. This system permits correlation between the error terms in each stage (Eq. 5).
The SUR system can be estimated consistently using limited information maximum likelihood (LIML). Consistency requires identically but not independently distributed errors in each stage, and homoskedasticity in the final stage. Wilde (2000) shows that recursive multi-equation limited dependent variable models do not require exclusion restrictions for parameter identification 3 . Therefore all stages, except the final one, do not need to be fully specified and can omit influential variables. Wooldridge (2010) 4 cautions against relying solely on nonlinearity in multivariate probit models for parameter identification, and suggests to use exclusion restrictions. It is therefore conservative to use two instruments with three exclusion restrictions for the SUR system: 1. Post-SOX indicator. The Sarbanes-Oxley (SOX) act, enacted in July 2002, enhances the oversight role of public company boards. It strengthens non-executive director independence, particularly for audit committees. SOX also increases chair independence and can be considered an exogenous shock. However, the legislative scope does not cover succession planning and CEO turnover. The post-SOX indicator is therefore an instrument for chair independence and can be excluded from the succession planning and CEO turnover equations. Any SOX effect on succession planning and CEO turnover is thus attributed to the chair independence channel.
2. Conditional candidate age indicator. Executives promoted to the executive board are succession candidates well before their official selection as heir apparent (Naveen (2006)). Candidates for heir apparent are also usually younger than the incumbent CEO. Low candidate age increases the likelihood of succession planning (heir apparent) and can be considered exogenous, after controlling for candidate availability. However, it is not plausible that conditional candidate age has a direct effect on CEO turnover. Candidate age between 44 and 52, conditional on candidate availability, is therefore an instrument for succession planning and chair independence that can be excluded from the CEO turnover equation. Any candidate age effect on CEO turnover is accordingly attributed to the succession planning and chair independence channel.
These exclusion restrictions deliver an identified model. I estimate the SUR system using simulated maximum likelihood methods based on the GHK algorithm 5 .
Unobserved Ability
The effect of managerial ability on board decisions could generally be eliminated by conditioning on it. However, it is difficult to directly observe executive ability and there are no good proxies or instruments. My empirical strategy is therefore to condition on managerial ability by selecting samples where executive ability is likely to be similar.
Corporate boards receive various public and private signals in order to learn unobservable managerial ability over time (Taylor (2010) ). CEO survival is accordingly related to ability: chief executives surviving board scrutiny long enough to enter natural retirement should have high average ability, and those that are forced out sooner should have low average ability (Weisbach (1988) , Fee et al. (2010)). I therefore select two samples that are likely to differ in CEO ability: natural retirements with high CEO ability, and forced turnover with low CEO ability. If the regression coefficients are robust for different levels of CEO ability then a bias caused by unobserved heterogeneity is unlikely.
Data

Sample Selection
The primary data source is BoardEx, which provides information on executive management and non-executive board members by firm for the fiscal years from 1999 to 2008. The data set is merged with Compustat for accounting and stock market information. The sample is restricted to nonfinancial U.S. firms 6 with a minimum of $10 million in total assets where the chief executive is known at the beginning and end of each fiscal year. Interim successors, identified by either the title interim or acting chief executive or by a CEO tenure of less than one year, are excluded. A turnover event occurs when the chief executive leaves the firm.
After selecting the initial sample I categorize CEO turnover further by 6 SIC codes between 6000 and 6999 are excluded.
type. I select news articles from Factiva that contain the name of each departing chief executive during a two-year window around the turnover date to classify the likely cause of the departure. Forced turnover and natural retirements are identified according to the classification used by Parrino (1997) . Forced turnover is selected with the following procedure: first, all turnover where a CEOs is reported to be fired is classified as forced. Second, all other turnover in which CEOs are under age 60 are reviewed further. If the report does not mention that: (i) the exit is health-related, (ii) the departing CEO either takes a new job in or outside the firm, leaves for personal or other reasons unrelated to the firm, or (iii) the chief executive departs in a natural retirement, then such turnover is also classified as forced. Retirement is natural when a CEO retires and announces it at least six months before leaving the firm. Table 1 shows a panel data set with 25, 622 firm-years, 2, 250 firms, 4, 665 chief executives, and 2, 790 CEO turnover events. Of these, 690 are natural retirements and 1, 090 are forced CEO turnover.
Each turnover event typically comes with a succession. A relay succession is a planned succession, characterized by an incoming CEO who was previously heir apparent and a departing CEO who stays on as chairperson. An heir apparent is a firm insider with a tenure of at least one year who is either president, chief operating officer, or vice chairperson of the firm prior to the transition. Chair independence is defined here as a chairperson who is neither the current nor a former chief executive. Relay succession and chair independence are mutually exclusive: relay successions by definition require a CEO who stays on as chairperson, and therefore the chair is not independent.
Descriptive Statistics
Since the BoardEx database is not widely used in CEO turnover research, I report several key descriptive statistics for the sample. Table 2 reports the distribution of CEO turnover by year. The overall annual turnover rate is 10.9% and consistent with Parrino (1997 ), Naveen (2006 ), and Fee et al. (2010 . The average share of natural CEO retirements is 24.7% and the average share of forced CEO turnover is 39.1%, the latter displaying an upward trend. Table 3 illustrates the industry distribution of CEO turnover using the Fama-French 12-industry classification system 7 . While the turnover rate varies little across industry sectors, the proportion of natural retirements and forced turnover varies considerably across sectors, this most likely reflects differences in industry maturity and competition. Table 4 presents firm characteristics. Turnover events are preceded by low operating and stock returns. Firm size, age, and homogeneity, along with the proportion of non-executive board members are also correlated with CEO turnover. Table 5 shows characteristics for incoming (Panel A) and outgoing CEOs (Panel B). The average CEO successor is 51.8 years old and replaces a 58.2 year-old predecessors after a tenure of 7.7 years. Overall 28.4% of outgoing chief executives have an independent chair of the board and 44.2% appoint an heir apparent. For natural retirements the average departure age is 59.4 years and CEO tenure is 7.2 years, 25.3% have an independent chairperson, and 44.9% have planned for their succession with an heir apparent. For forced turnover the average exit age is 54.8 years and tenure is 6.1 years, 34.2% have an independent chair, and 32.8% have an heir apparent.
Panel B also displays the succession type for departing chief executives. Relay successions account for 23.3%, other inside successions for 41.7%, and outside successions for 34.9% of all CEO turnover, respectively. Relay successions represent only 10.6% but outside successions account for 40.7% of forced turnover. Table 6 presents the prior title of the incoming and subsequent tile of the outgoing CEO, respectively. Of the incoming CEOs 6.8% were CEO at another firm, while 7.6% were chairperson, 40.4% president, 7.8% chief operating officer, and 1.8% vice chair at the firm, respectively. Of the out-going CEOs 37.1% stay on as chairperson.
There is a close relationship between chair independence, succession planning and CEO turnover. Figure 1 presents the proportion of firms that have an independent chairperson, i.e. a chair who is neither the current nor a former CEO. This figure shows that chair independence is strongly correlated with CEO turnover. The increase in chair independence around CEO turnover reflects the fact that departing dual CEO-chairs do not always become nonexecutive chairperson.
Figure 2 displays the share of firms that plan CEO successions by appointing an heir apparent. It shows that succession planning is strongly correlated with CEO turnover, particularly for natural retirements. The share of heirs apparent increases before the CEO turnover period and decreases afterwards. This reflects that most firms only install one heir apparent who either becomes the next chief executive or typically leaves.
Results
The multivariate results are presented in three parts. First, I present a standard probit regression of CEO turnover on exogenous covariates. Second, I display a "naïve" probit regression of CEO turnover that adds chair independence and succession planning but erroneously treats these endogenous variables as exogenous. Third, I show my main result: a trinomial probit regression system of CEO turnover that models chair independence and succession planning endogenously. These approaches produce significantly different results and show that treating endogenous variables as exogenous can lead to large errors. Table 7 shows the marginal effects for a standard probit regression of CEO turnover on exogenous variables. Industry-adjusted operating and stock returns are significantly negative. This is consistent with the relative per-formance evaluation hypothesis where firm performance measured relative to industry benchmarks reveals CEO ability and untalented chief executives are replaced. The post-Sarbanes-Oxley (SOX) dummy is also significant, indicating that after 2002 CEO turnover increased.
Standard Probit Regression
Naïve Probit Regression
Next, I analyze a naïve regression that ignores the endogeneity in chair independence and succession planning. Firms most likely determine chair independence and succession planning simultaneously but ignoring simultaneity usually leads to inconsistent estimates. In order to explore the severity of this issue it is instructive to compare these results with the more robust methods further on. Table 8 displays the marginal effects for a probit regression of CEO turnover on several exogenous variables, as well as on the endogenous variables succession planning and chair independence. Succession planning (heir apparent) seems to have a highly significant effect that increases the probability of CEO turnover by 19.3% for natural retirements, 13.2% for forced turnover, and 8.7% overall. Chair independence also appears to have a highly significantly effect that increases the likelihood of CEO turnover by 6.7% for natural retirements, 7.0% for forced turnover, and 2.6% overall.
The naïve regression results rely on the assumption that succession planning and chair independence are exogenous, which is not plausible. If these variables are functions of other variables then these estimates could be inconsistent. It is therefore better to use a model that is flexible enough to deal with endogenously determined variables.
Trivariate Probit Regression System
I use a system of recursive, fully observed, and seemingly unrelated regressions (SUR) in order to estimate a model with endogenous variables. The SUR model includes three stages: the first stage is a standard probit regression for chair independence (Eq. 1); the second stage is a bivariate probit for succession planning (heir apparent) on chair independence (Eq. 2); and the third stage is a trivariate probit for CEO turnover on chair independence and succession planning (Eq. 3). For better identification I impose one exclusion restriction on the second stage and two on the third stage. Table 9 shows the first stage, reporting the marginal effects of a probit regression for chair independence on exogenous covariates. Firm size has a significantly negative correlation with chair independence since larger firms are less likely to have an independent director chairing the board. Operating return has a significantly negative correlation with chair independence because underperforming firms are more likely to have an independent chair. The insignificant coefficient for the natural retirement sample may reflect upward earnings management by retiring CEOs. Candidate age between 44 and 52 (after controlling for candidate existence) has a significantly positive correlation with chair independence. Executive board members within that age group are more likely to serve under an independent chairperson. Chair independence also increases significantly during the post-SOX years.
The candidate age dummy (after controlling for candidate existence) and the post-SOX dummy serve as instruments in the SUR model. Table 9 shows that both are significantly correlated with chair independence and therefore relevant instruments for the first stage. Table 10 presents the second stage, displaying the marginal effects of a bivariate probit regression for succession planning (heir apparent) on chair independence and exogenous variables. Firm size is positively correlated with succession planning; the larger a firm, the larger its internal talent pool and the higher the likelihood of an internal heir apparent. Tobin's Q is positively correlated with succession planning; the higher the marginal value of the firm, the higher the return to talent and the higher the likelihood of an internal heir apparent.
Chair independence is weakly negatively correlated with succession planning since independent chairs are less likely to appoint an heir appar-ent from inside the firm. Chair independence is structurally incompatible with relay successions where the departing dual CEO-chair remains on the board as a (dependent) chairperson. The test result is consistent with hypothesis IE that chair independence makes succession planning less likely.
The candidate age dummy (after controlling for candidate existence) is an instrument in the SUR model. Table 10 shows that it is significantly correlated with succession planning and therefore a relevant instrument for the second stage.
The SUR model uses fully observed dependent variables in all stages and estimates the correlation between the respective error terms. This property makes it robust to omitted variable problems in all stages except the final. The regression estimates are consistent even if influential variables are omitted in the first stage. The correlation between the error terms for the first (chair independence) and second (heir apparent) stage is reported as atanh(ρ 12 ) and significantly negative. This shows that there is an endogenous relationship between succession planning and chair independence. Table 11 presents the third and final stage. It presents the marginal effects for a trivariate, recursive probit regression of CEO turnover on succession planning (heir apparent), chair independence and exogenous variables.
Succession planning (heir apparent) is significantly correlated with CEO turnover, increasing the likelihood of CEO turnover by 32.3% for natural retirements, 22.0% for forced turnover, and 20.4% overall. Firms that have an heir apparent are much more likely to fire a chief executive. Without an heir apparent in place, firms show a greatly reduced willingness to dismiss the CEO, possibly due to the higher cost and risk of using an untested successor from inside or outside the company. These results are consistent with hypothesis DE2 that succession planning makes CEO turnover more likely.
Chair independence is significantly correlated with CEO turnover, decreasing the likelihood of CEO turnover by 4.0% overall (the coefficient estimates are similar for both natural retirements and forced turnover but less significant). Independent chairs are less likely to fire a CEO. These test results are not consistent with hypothesis DE1 because chair independence makes CEO turnover less likely.
The explanation seems to be as follows: A relay succession always comes with both an heir apparent and a dependent chair. Chair independence therefore rules out relay successions, and CEO turnover is negatively affected by fewer (relay) heirs apparent. Any positive effect for chair independence on CEO turnover seems to be exceeded by the negative effect from the succession planning (heir apparent) channel.
Industry-adjusted operating and stock returns are significantly negative. This is again consistent with the relative performance evaluation hypothesis.
The correlation between the error terms for the first (chair independence) and second (heir apparent) stage is again atanh(ρ 12 ), for the first (chair independence) and third (CEO turnover) stage is atanh(ρ 13 ), and for the second (heir apparent) and third (CEO turnover) stage is atanh(ρ 23 ).
The correlation is in all cases highly significant and shows that there is an endogenous relationship between chair independence, succession planning, and CEO turnover.
When comparing these results with the naïve regressions above it seems that endogeneity indeed greatly influences the estimates for chair independence and the existence of an heir apparent. The correlation between succession planning (heir apparent) and CEO turnover is approximately twice that suggested by the single-equation model. The correlation between chair independence and CEO turnover changes sign and becomes significantly negative. Clearly there is a substantial bias in the naïve singleequation regressions and renders them useless when endogeneity is present.
Succession planning seems to have an even larger effect on CEO turnover than suggested by previous research. Chair independence does not seem to sufficiently improve corporate governance. Instead, chair independence rules out the common relay succession model and appears to cause frictions that exceed its potential benefits.
Conclusion
There is extensive literature on the individual determinants of CEO turnover. However, only a few articles have examined more complex systems of corporate decision making and address endogeneity issues in observational data.
This paper analyzes how chair independence and succession planning influence CEO turnover. I use a recursive SUR system in order to provide consistent estimates of decision variables that are determined simultaneously with omitted variables. A new comprehensive data set permits the selection of a large sample.
The analysis shows that succession planning has an even larger effect on CEO turnover than suggested by previous research. Chair independence has a significantly negative effect on succession planning due to frictions with the common relay succession model. Overall, chair independence makes CEO turnover less likely.
Subsamples of natural CEO retirements and forced turnover show that these results are not driven by unobserved hetherogeneity in CEO ability.
These results differ markedly from a naïve regression that ignores endogeneity in chair independence and succession planning, as well as demonstrating that great care must be exercised when analyzing the effect of endogenous corporate decision variables. The sample includes all CEOs identified from BoardEx between 1999 and 2008. This data is then merged with Compustat for accounting and stock price information. The dataset is restricted to non-financial firms incorporated in the U.S. with a minimum of US$10 million in total assets where the identity of the CEO is known at the beginning and end of each fiscal year. Interim successors, identified by either the title interim or acting chief executive, or by a CEO tenure of less than one year, are excluded. A turnover event has occurred when the identity of a chief executive at fiscal year-end differs from that at the beginning of a fiscal year. The natural retirement and forced exit subsamples are categorized according to a method described in Parrino (1997) .
No. Table 4 : Firm Characteristics
The reported statistics are sample means for the indicated set of observations. The set of observations in each sample as defined in the first table. The statistics are calculated as of the end of the fiscal year prior to the CEO turnover event. Operating return absolute is operating income (Compustat data item 13) divided by average book assets (average of start and end of year item 6). Operating return is relative and equals the firm's operating return absolute less the median for all firms in the same 2-digit SIC industry sector in the same period. Stock return absolute is the firm's stock return in the fiscal year prior to the CEO turnover event. Stock return is relative and equals stock return absolute less the median for all firms in the same 2-digit SIC industry sector in the same period. Tobin's Q is the sum of book assets (item 6), plus market value of equity (share price, item 24, times number of shares outstanding, item 25), minus deferred taxes (item 74), minus book value of equity (item 60) divided by book assets. Firm size is book assets (item 6) reported in $ million. Firm homogeneity is the Hirshman-Herfindahl index of the firms business segment revenues. Non-executive board is the percentage of board directors that are not firm executives. Non-executive equity is the percentage of ordinary shares outstanding held by non-executive directors. Employees (item 146) is in thousands. Firm age is the current fiscal year less the first fiscal year of available accounting data on Compustat.
Asterisks refer to a two-sample mean-comparison test between the all firm-years sample and the indicated set of observations. The indicated set of observations is excluded from the all firm-years sample when conducting the test. Standard errors are reported in parentheses. The reported statistics are sample means for the indicated set of observations. The set of observations in each sample as defined in the first table. The statistics are calculated as of the end of the fiscal year prior to the CEO turnover event (unless stated otherwise). Panel A shows statistics for the CEO successor and Panel B for the predecessor. Age is in years at fiscal year-end. College is share of CEOs with graduate degree. MBA is share of CEOs with MBA degree. Organizational tenure is years in same firm at fiscal year-end. Industry tenure is years in public U.S. firm in same 2-digit SIC industry sector at fiscal year-end. Leadership tenure is years as CEO or as heir apparent at fiscal year-end. Chair independence is the share of chairs who are not the current or a former CEO. Heir apparent is share of CEOs who have at least one heir apparent. Asterisks refer to a two-sample mean-comparison test between the all firm-years sample and the indicated set of observations. The indicated set of observations is excluded from the all firm-years sample when conducting the test. Standard errors are reported in parentheses. Different means at 1% significance level, different means at 5% significance level, different means at 10% significance level. 1,090
1.000 Table 7 : Probit of CEO Turnover
The table reports marginal effects using a pooled maximum likelihood probit model. The dependent variable is set to one if the firm has a CEO turnover event before fiscal year-end and zero otherwise. The columns contain the turnover samples and cover the firm-years for each CEO whose tenure ends with the specified turnover event. For continuous variables, the marginal effect is for a one unit change in that variable, keeping all other variables at their means. For dummy variables, the marginal effect is a change from zero to one, keeping all other variables at their means. Independent variables include lagged firm size (log of book assets), Tobin's Q is lagged market value of assets divided by book value of assets. Stock return is the firm's lagged 2-digit SIC industry-adjusted stock return. Operating return is the firm's lagged 2-digit SIC industry-adjusted operating return. Heir Apparent is set to one if the firm has at fiscal year-end a chief operating officer/president/vice chair who is not also CEO, and zero otherwise. Chair independent is set to one if the firm has an independent chair at fiscal year-end and zero otherwise. Candidate exists dummy is a variable that is set to 1 if there is at least one excutive board member other than the CEO. Candidate age dummy is set to 1 if, other than the CEO, there is an executive board member aged between 44 and 52. Post SOX dummy is 1 for each fiscal year after the Sarbanes-Oxley act was passed in July Table 8 : Naïve Probit of CEO Turnover
The table reports marginal effects using a pooled maximum likelihood probit model. The dependent variable is set to one if the firm has a CEO turnover event before fiscal year-end and zero otherwise. The columns contain the turnover samples and cover the firm-years for each CEO whose tenure ends with the specified turnover event. For continuous variables, the marginal effect is for a one unit change in that variable, keeping all other variables at their means. For dummy variables, the marginal effect is a change from zero to one, keeping all other variables at their means. Independent variables include lagged firm size (log of book assets), Tobin's Q is lagged market value of assets divided by book value of assets. Stock return is the firm's lagged 2-digit SIC industry-adjusted stock return. Operating return is the firm's lagged 2-digit SIC industry-adjusted operating return. Heir Apparent is set to one if the firm has at fiscal year-end a chief operating officer/president/vice chair who is not also CEO, and zero otherwise. Chair independent is set to one if the firm has an independent chair at fiscal year-end and zero otherwise. Candidate exists dummy is a variable that is set to 1 if there is at least one excutive board member other than the CEO. Candidate age dummy is set to 1 if, other than the CEO, there is an executive board member aged between 44 and 52. Post SOX dummy is 1 for each fiscal year after the Sarbanes-Oxley act was passed in July Table 9 : Probit of Chair Independence
The table reports marginal effects using a pooled maximum likelihood probit model. The dependent variable is set to one if the firm has an independent chair at fiscal year-end and zero otherwise. The columns contain the turnover samples and cover the firm-years for each CEO whose tenure ends with the specified turnover event.
For continuous variables, the marginal effect is for a one unit change in that variable, keeping all other variables at their means. For dummy variables, the marginal effect is a change from zero to one, keeping all other variables at their means. Independent variables include lagged firm size (log of book assets), Tobin's Q is lagged market value of assets divided by book value of assets. Stock return is the firm's lagged 2-digit SIC industry-adjusted stock return. Operating return is the firm's lagged 2-digit SIC industry-adjusted operating return. Heir Apparent is set to one if the firm has at fiscal year-end a chief operating officer/president/vice chair who is not also CEO, and zero otherwise. Chair independent is set to one if the firm has an independent chair at fiscal year-end and zero otherwise. Candidate exists dummy is a variable that is set to 1 if there is at least one excutive board member other than the CEO. Candidate age dummy is set to 1 if, other than the CEO, there is an executive board member aged between 44 and 52. Post SOX dummy is 1 for each fiscal year after the Sarbanes-Oxley act was passed in The table reports marginal effects using a pooled maximum likelihood bivariate probit model. The dependent variable is set to one if the firm has an heir apparent at fiscal year-end and zero otherwise. The columns contain the turnover samples and cover the firm-years for each CEO whose tenure ends with the specified turnover event. For continuous variables, the marginal effect is for a one unit change in that variable, keeping all other variables at their means. For dummy variables, the marginal effect is a change from zero to one, keeping all other variables at their means. Independent variables include lagged firm size (log of book assets), Tobin's Q is lagged market value of assets divided by book value of assets. Stock return is the firm's lagged 2-digit SIC industry-adjusted stock return. Operating return is the firm's lagged 2-digit SIC industry-adjusted operating return. Heir Apparent is set to one if the firm has at fiscal year-end a chief operating officer/president/vice chair who is not also CEO, and zero otherwise. Chair independent is set to one if the firm has an independent chair at fiscal year-end and zero otherwise. Candidate exists dummy is a variable that is set to 1 if there is at least one excutive board member other than the CEO. Candidate age dummy is set to 1 if, other than the CEO, there is an executive board member aged between 44 and 52. Post SOX dummy is 1 for each fiscal year after the Sarbanes-Oxley act was passed in Table 11 : Trivariate Probit of CEO Turnover
The table reports marginal effects using a pooled maximum likelihood trivariate probit model, which is specified as a recursive, fully observed, seemingly unrelated regression (SUR). The dependent variable is set to one if the firm has a CEO turnover event before fiscal year-end and zero otherwise. The columns contain the turnover samples and cover the firm-years for each CEO whose tenure ends with the specified turnover event. For continuous variables, the marginal effect is for a one unit change in that variable, keeping all other variables at their means. For dummy variables, the marginal effect is a change from zero to one, keeping all other variables at their means. Independent variables include lagged firm size (log of book assets), Tobin's Q is lagged market value of assets divided by book value of assets. Stock return is the firm's lagged 2-digit SIC industry-adjusted stock return. Operating return is the firm's lagged 2-digit SIC industry-adjusted operating return. Heir Apparent is set to one if the firm has at fiscal year-end a chief operating officer/president/vice chair who is not also CEO, and zero otherwise. Chair independent is set to one if the firm has an independent chair at fiscal year-end and zero otherwise. Candidate exists dummy is a variable that is set to 1 if there is at least one excutive board member other than the CEO. Candidate age dummy is set to 1 if, other than the CEO, there is an executive board member aged between 44 and 52. Post SOX dummy is 1 for each fiscal year after the Sarbanes-Oxley act was passed in 
